In vitro release from oil injectables for intra-articular administration: Importance of interfacial area, diffusivity and partitioning.
Most in vitro methods for evaluating parenteral oil based depots are focusing on intramuscular or subcutaneous injection. For intra-articular injection other mechanisms may control the overall drug release rate due to a relatively smaller interfacial area and longer transport distance of the drug substance in the oil to the oil-synovial fluid interface. In the current work, an in vitro model for testing drug release from oil solutions intended for intra-articular injection was evaluated. The release of the model drugs naproxen, piroxicam and ropivaciane from a well-defined surface area of the lipophilic solutions were followed using an in vitro model based on a modified USP II paddle apparatus with modest agitation (50rpm) of the oil formulation. By alteration of the viscosity of the oil, the oil-water interfacial area, the oil volume and the stirring efficiency of the release medium, it was shown that the drug release rate was dependent on the drug diffusivity in the oil and the degree of agitation generated in the oil vehicle. In addition, the partitioning of the drug between the oil vehicle and the release media was found to influence the release rate. In combination with an improved understanding of in vivo drug release and distribution, the present work may form a promising foundation for future in vivoin vitro correlations.